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Motivation

In preparation of p-A run, one need to answer these 
questions:

● Are DX apertures same as claimed? Symmetric?
● How much DX needs to be moved?
● Is there anything else in the way?

Beam trajectories at IR6 & 8 for p-A run

S. Tepikian

Beam trajectories at non-colliding IR for p-A run



  

Experimental plan
Yun established the right “angle scan” experimental plan in APEX 

workshop 2013.



  

Supplement to the experimental 
plan 

● S-shape orbit, orbit of blue beam, has a larger angle (4.8 mrad) at non-
collision IRs. It's more likely the aperture limit is between DX magnets.

● V-shape orbit, orbit of yellow beam, has a larger orbit excursion at the exit 
of DX magnets and more likely to scrape there.

● A “s-shape orbit” angle scan is critical for aperture limit in the IRs between 
DX magnets. To do that, the D0 shunt supplies polarity needs to be flipped.

V-shape orbit

S-shape orbit



  

Results in 2014

Late slide on STAR beam pipe
The conclusion was beam center needs to be 8.5 sigma away from the wall otherwise 
beam loss happens.



A explanation of the angle scan result

Beam didn't scrape here, but there

6σ8.5σ

To calculate how much space we need, it's important to know exactly 
where the aperture limit is. The vacuum chamber extends < 1' from the 
edge of DX magets.



STAR beam pipe



Results in 2015

Yellow ring Blue ring

-8.4 is sufficient

-9.6 is required

A survey was done later at IR2 finding that the ion pump was off by 13 mm horizontally. 



List of components

Before Run-15.
• DX magnets at IR2&4 moved.
• 9 MHz
• AC dipole at IR4 removed.
• STAR beam pipe
• IR2 ion pump

During switch-over.
l Magnets: DX magnets at IR6, 8, 10, 12.
l Non-magnetic: DX radiation shields at sector 7 and 8, DX-D0 

chambers at sector 5, 6 and 8 (radial shift), DX-D0 chamber at 
sector 7 (rotation, DX end goes with DX magnet), ZDCs at sector 5, 
6, 7 and 8



Aperture related beam loss during 
p-A run

● On Apr. 28 both proton and Au beams circulated in 
RHIC.

● Orbit oscillation of Au beam at transition emerged as a 
problem during setup. Beam scraped at IR4. The 
problem was solved by reducing yellow beam angle at 
injection which was allowed since there was no blue 
beam in the ring yet.

● In the middle of the run, beam angles were equalized 
at IR10 to reduce the loss of blue beam at location of 
e-lens. 



Summary and future work

● DX magnets apertures were symmetric and large enough for a 
p-Au run. The magnets are stable in position since first 
installed. 

● Unexpected aperture limits are in-between DX magnets, where 
beam elements are light weight and often touched over the 
course.

● For a future A-p run, the pant leg bellows needs to be changed 
to allow for movement. IR components need to be surveyed. 
Beam studies need to be revisited.
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